Development of antral follicles in cryopreserved cat ovarian tissue transplanted to immunodeficient mice.
Ovarian cortex cryopreservation and xenotransplantation into immunodeficient mice represents a potential means for female germplasm conservation and an immediate model for investigation of folliculogenesis. The objectives of this study were to: (1) assess follicle survival after cryopreservation and transplantation of cat ovarian tissue into non-obese diabetic severely combined immunodeficient (NOD SCID) mice; and (2) evaluate the effects of gonadotropin treatments on follicular development in the transplanted tissue. Slices from the cat ovarian cortex were frozen and after thawing, transplanted under each kidney capsule of castrated male NOD SCID mice (eight xenografts in four mice). Sixty-two days after surgery, mice were randomly assigned (two per group) to gonadotropin-treated (eCG and hCG 88 h later) or control (saline-treated) groups. Twenty-four hours after the last injection, ovarian tissue was recovered and processed for histology. Fresh ovarian tissue from the same original source was similarly processed. Follicles were counted, measured, and classified as primordial, primary, secondary, or antral. Immunoreactive proliferating cell nuclear antigen (PCNA) stain was used to assess follicle viability. Microscopic examination revealed no evidence of necrosis or fibrosis. The grafts were well-vascularized, with follicles at all stages of development. Numbers of follicles in the transplanted tissue were markedly reduced compared to fresh tissue, with approximately 10% of follicles surviving freezing and transplantation procedures. Growing follicles positive for PCNA were found in all xenografts. Gonadotropin treatment did not alter the proportion of resting to growing follicles or mean follicle diameter by comparison with controls from untreated mice. By contrast, luteinization, but not ovulation, of antral follicles was observed only in grafts from treated mice. In summary, frozen-thawed cat ovarian cortex tissue not only survived xenotransplantation, it also contained follicles able to grow to antral stages. Exogenous gonadotropin treatment in this model resulted in luteinization of antral follicles but enhancement of follicular growth and ovulation did not occur.